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(54) RADIO COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio 
communication system by avoiding erroneous reception of 
signals from other cells including adjacent cells so as to 
improve the communication quality in the radio 
communication system using spread spectrum 
communication consisting of plural cells. 
SOLUTION: Different codes or code groups with different 
frequencies are assigned to adjacent areas, different cods 
or code groups are assigned to areas at closest distance 
with the same frequency assigned thereto, and different 
frequencies are assigned to areas at closest distance to 
which the same code or code group is assigned. For 
example, different frequencies f1-f3 are assigned to 
adjacent cells 1-3, plural adjacent cells 1-3 are selected to 
be one block, different codes or code groups are assigned 
to adjacent blocks (4.8.9, 5.6.11,...). Furthermore, different 
codes or code groups are assigned to adjacent cells, each 
cell is divided into plural areas, and different frequencies 
are assigned to the divided areas so that frequencies of 
the adjacent areas are different. 




http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAffaiyHDA409261 726P1 .ht... 2008/05/1 5 



JP,09-261726,A [CLAIMS] 



1/1 ^— V 



* NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A radio communications system assigning numerals or a code group which is different 
frequency and is different in a field which makes one cell at least one field, and adjoins in a radio 
communications system using a spread spectrum system constituted by two or more cells. 
[Claim 2]The radio communications system according to claim 1 assigning different numerals or a 
code group to a field to which the same frequency was assigned, and where distance is the 
nearest. 

[Claim 3]The radio communications system according to claim 1 or 2 assigning different frequency 
to a field to which same numerals or a code group was assigned, and where distance is the nearest. 

[Claim 4]The radio communications system according to claim 1 assigning frequency which is 
different in assignment of said frequency and numerals, or a code group in an adjoining cell, and 
two or more adjoining cells being 1 block, and assigning numerals or a code group which is different 
in a block which this adjoins. 

[Claim 5]So that different numerals or a code group may be assigned to an adjoining cell in 
assignment of said frequency and numerals, or a code group, this cell may be divided into two or 
more fields and frequency of an adjoining field may differ. The radio communications system 
according to claim 1 assigning frequency which is different to a divided field. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the composition of the cell in a radio 
communications system and the radio communications system using the spread spectrum system 
especially. 
[0002] 

[Description of the Prior Art]Spread spectrum communication usually generates the signal which 
has wide band width extremely compared with original data from the digital signal to transmit using 
spread code series, such as pseudonoise numerals (PN code), and changes and transmits it to RF 
(radio frequency) signal. In a receiver, back-diffusion of gas (spread demodulation) which takes 
correlation with an input signal using the same spread code for a recovery as the transmitting side 
is performed, and it changes into a narrow band signal with the bandwidth corresponding to original 
data for an input signal. Then, the usual data demodulation is performed and original data is 
reproduced. 

[0003]There is the feature that a point-to-multipoint connection (code division multiple access) is 
possible in this spread spectrum communication, by choosing two or more numerals with low 
correlation. Taking advantage of this feature, the wireless system as shown in d rawing 9 is devised 
conventionally. In the figure, a circle expresses a cell and it is [ are assigned by the code group c1 
and ] in a central cell. The code groups c2 and c3 are assigned by turns to the cell which adjoins 
the cell of this center.Here, the numerals contained in each code group are chosen so that 
correlation may become low to all the numerals contained in other code groups. Therefore, by 
correlation detection, by extracting the signal in a self-cell, the interference signal from an 
adjacent cell can be controlled and it can communicate. 
[0004] 

[Problem(s) to be Solved by the Invention]However. the terminal A located around cell CA in the 
above-mentioned conventional example, the case where the terminal B which is in the adjacent cell 
CB and is located near the terminal A transmits — the received signal level from the terminal B — 
the game in the center of cell CA, or the same cell, since it becomes very large compared with the 
signal level from the terminal C located in a side. It became so large that the cross correlation 
output is not different from the autocorrelation output of the signal from the terminal C in cell CA, 
and there was a problem of receiving accidentally. 

[0005]This invention removes said conventional fault, abolishes receiving accidentally [ signal / 
from other cells containing an adjacent cell ], and provides the radio communications system which 
improves communication quality. 
[0006] 

[Means for Solving the Problem]In order to solve this technical problem, a radio communications 
system of this invention. In a radio communications system using a spread spectrum system 
constituted by two or more cells, one cell is made into at least one field, and numerals or a code 
group which is different frequency and is different is assigned to an adjoining field. Different 
numerals or a code group is assigned to a field to which the same frequency was assigned and 
where distance is the nearest. Different frequency is assigned to a field to which same numerals or 
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a code group was assigned and where distance is the nearest 

[0007]By assigning frequency which is different in assignment of said frequency and numerals, or a 
code group here in an adjoining cell, and two or more adjoining cells being 1 block, and assigning 
numerals or a code group which is different in a block which this adjoins, Since a signal from an 
adjacent cell differs in frequency, a filter can remove it and being influenced of it by a signal from 
an adjacent cell is lost. Since a different code group is assigned, the nearest cell that was able to 
assign the same frequency is lost and its a correlation output being small and receiving accidentally 
can improve communication quality. 

[0008]So that different numerals or a code group may be assigned to an adjoining cell in 
assignment of said frequency and numerals, or a code group, this cell may be divided into two or 
more fields and frequency of an adjoining field may differ. In order to assign frequency which 
divides one cell into plurality and is different in a divided cell by assigning frequency which is 
different to a divided field, A divided cell using the same frequency is lost and its being arranged so 
that it may not adjoin, and receiving accidentally [ signal / from other cells ] can improve 
communication quality. [0009] 

[Embodiment of the Invention] Hereafter, the example of a suitable embodiment is given and the 
radio communications system of this invention is explained. However, the radio communications 
system of this invention is not limited to following embodiments. 

<Example of composition of radio communications system of this embodiment> dra wing 7 is a 
figure showing the example of composition of the transmission and reception circuit in the radio 
communications system of this embodiment. 

[0010]In the sending circuit 40, after diffusion modulation is carried out by the spread code of a 
wide band by the mixer 42 compared with the send data outputted from the coder 41, send data is 
changed into mixer 44 DE predetermined frequency by the subcarrier from the oscillator 43, and is 
transmitted. On the other hand, in the receiving circuit (demodulator circuit) 50, after signal 
processing, such as amplification and filtering, is performed and frequency conversion of the input 
signal is carried out to an intermediate frequency depending on the case, by the subcarrier 
generated from the oscillator 51. It is changed into the signal of a baseband zone with the 
frequency converter which consists of the mixer 52 and the low pass filter (LPF) 53. It is changed 
into a digital signal with the analog-to-digital converter (A/D) 54, correlation operation with the 
spread code corresponding to the numerals by which diffusion modulation was carried out with the 
correlator 55 performs spread demodulation, and it reproduces by the data reproducing part 58. 
The base station and the terminal are provided with the both sides of the above-mentioned 
sending circuit and a demodulator circuit. Composition for which the spread code inputted into the 
correlator 55 is a transmission-and-reception side beforehand, and it opts and composition which 
chooses common numerals from the code group prepared mutually. At the time of transmission and 
reception, from a base station, a terminal has the composition sent separately or the composition 
which a terminal analyzes from an input signal, and which the method may be used for it in the 
radio communications system of this embodiment. 

[001 1] Drawing 8 is a figure showing the example of composition of the base station in the radio 
communications system of this embodiment. The central base station where 60 assigns the 
frequency fn and the code group on to each base station, and 70 are base stations which perform 
transmission and reception with a terminal in a predetermined region by the specific frequency fn 
and the code group cn. The signal received from the transmit terminal with the antenna 71 of the 
base station 70 is changed into a lightwave signal, for example with the electrical and electric 
equipment / phototransducer (E/O) 73, and is sent to the central base station 60 via a fiber optic 
cable. In the central base station 60, it is connected to the specific demodulator 66 so that it may 
get over by the frequency fn and the code group cn which were returned to the electrical signal 
with light / electric transducer (O/E) 65, and were assigned by the switch converter 62. The 
signals to which it restored are an interface and the control 61, and it becomes irregular with the 
modulator 63 modulated by the frequency fn and the code group cn which the base station 70 of a 
transmission destination is pinpointed and correspond, and they are again connected to the base 
station 70 of a transmission destination via the switch converter 62. A signal is transmitted to a 
receiving terminal from the antenna 71 via E/064. a fiber optic cable, and 0/E72. The switch 
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converter 62, the modulator 63. and the demodulator 66 are controlled based on the table which 
stores the frequency fn to all the base stations which an interface and the control 61 have, and 
the distribution state of the code group cn. 

[0012]Although the composition of drawin g 8 showed the composition whose central base station 
60 carries out central control of the whole frequency fn and the distribution of the code group cn, 
it may be the composition in which each base station has the modulator 63 or the demodulator 66 
uniquely, and composition which distributes the frequency fn and the code group cn to each base 
station from the central base station 60 beforehand. Although the composition of drawin g 8 showed 
the composition which can communicate also with the field of other base stations, if the easy 
composition which can communicate is considered only in a field, it will become unnecessary [ a 
central base station ]. If a part of above-mentioned various composition is compounded, extensible 
composition, such as composition in which starting service and closing of a base station are free, 
and composition which can choose the communication in a field and the communication to an 
another province region, will also be attained. 

[0013]<Cell constitution figure [1st embodiment] of radio communications system of this 
embodiment> draw in g 1 is a cell constitution figure showing a 1st embodiment of the radio 
communications system of this invention. 

[0014]In a figure, each circles 1, 2, 3. and 4 and — express a cell, and the frequency by which the 
code group to which c1 and c2 which are indicated in each cell, and c3 were assigned was assigned 
to f1, f2, and f3 is expressed. Since it has set to this embodiment and there is the same effect 
operation also in the cell of a gap. here takes up and explains on behalf of the cell 1. The code 
group c1 and the frequency f1 are assigned to the cell 1, and the frequency f2 and f3 is assigned 
to the cells 2. 3. 4. 5, 6, and 7 which adjoin the cell 1 so that the same frequency may not adjoin. 
And the code group c1 is assigned for the cells 1, 2, and 3 as one block, and the code groups c2 
and c3 are assigned to the adjoining block (for example, block which consists of the cells 4, 8, and 
9, the cells 5. 6, and 1 1, or the cells 7. 13. and 14) so that the same code group may not adjoin. 
That is, the same frequency as the cell in a position corresponding with each block is assigned. For 
example, the code group c2 or c3 is assigned to the cells 9. 11. 13. 15. 17. and 19 on the same 
frequency f1 as the cell 1. 

[0015]ln the cell 1, since the cells 2, 3, 4, 5, 6, and 7 which adjoin the cell 1 by this composition 
differ in frequency, they can remove the interference signal from an adjacent cell with a filter. The 
cells which approached but the same frequency f1 as the cell 1 was assigned are the cells 9, 1 1, 
13, 15, 17, and 19. Here, if a cell radius is set to R. the distance between terminals which separated 
most within the cell 1 will be 2R, and the distance of the terminal in the cell 1 and the terminal in 
the cells 9, 11, 13, 15, and 17 and 19 will be set to R by the case where it is the nearest. If all 
assume the free space where received power is in inverse proportion to the square of distance 
with the same radiation power, it will be set to received power P =10xlog(2 r/r) ^=6 [db], and the 
way of the signal from the terminal of the maximum ** in the same cell. It becomes lower 6 dB 
than the signal from the terminal of the shortest distance of the same frequency. However, if it is a 
difference of received signal strength of this level, each code group is discriminable by assigning 
numerals so that the cross correlation between code groups may become small. 
[0016]assuming a 31 -bit Gold series as numerals — the code group c1 — [0. 0. 0. 0. 0. 0. 0, 1, 1, 1, 
1,0, 1, 1.0. 1, 1, 1, 1, 1,0, 1, 1, 1,0, 1,0, 0, 0. 1.0] 

the code group c2 — [0,0.0, 0,1.0. 1.0.1. 0.1.1. 1.1.0, 0.0,0. 1.0.1. 0.0.0. 0.1.1. 0.0.0. 1] 

the code group c3 ~ [1,1,0, 1,1,1, 1,0.1, 1,0,0. 1,0,1. 1,1.1, 1.0,0. 0,0.1. 1.1.1, 0.0.1. 1] 

If it is ************, the autocorrelation of CI will come to be shown in drawin g 3, the maximum 

peak level will be set to about 31 [dB], and as the cross correlation of CI, C2, CI, C3, and C2 and 

C3 is respectively shown in drawing 4, drawing 5. and drawi ng 6, the maximum peak level will be set 

to about 9 [dB]. 

[0017]Namely, the same frequency f1 as the autocorrelation peak level by the signal from the 
terminal of the identical codes in the same cell is used. When the cross correlation peak level by 
the cells 9, 11, 13, 15, and 17 using different numerals and the signal from the terminal in 19 is 
compared, it is 20xlog^Q {(cross correlation peak level) /(autocorrelation peak level)}. 
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= 20xlog^Q(9/31) **10.7 [db] 

It will be set to 10.7[dB]-6[dB] =4.7 [dB] if the difference of the received power by the distance 
between a next door and the terminal mentioned above from this 10.7 [dB] is lengthened 
[0018]Therefore, the way of the correlation peak level by the signal from the terminal of the 
maximum ** in the same cell, Compared with the correlation peak level by the cells 9, 11, 13, 15, 
and 17 using the same frequency f1. and the signal from the terminal in 19, 4.7 dB becomes high, 
and it becomes possible by setting up a suitable threshold to choose the signal from the terminal in 
the same cell effectively. 

[0019]The same code group c1 as the cell 1 and the frequency f1 are assigned to the cells 20 and 
21. The distance of the terminal in the cell 20 or the cell 21 and the terminal in the cell 1 {2-2} R 
[ 3(3) ^^^/] Is separated at least, and it becomes possible by setting up a suitable threshold to 
choose the signal from the terminal in the same cell effectively. 

[A 2nd embodiment] Dra wing 2 is a cell constitution figure showing a 2nd embodiment of the radio 
communications system of this invention. 

[0020]In a figure, each circles 201, 202, 203, and 204 and — express a cell, and c1 and c2 which 
are indicated in each cell, and c3 express the assigned code group. Each cell allots a base station 
in the center, and is divided into sub cells of every 90 degrees by the directional antenna etc., and 
the frequency f 1 which is different in each, f2, f3, and f4 are assigned. The composition of this 
radio communications system is the same as that of dra wing 7 and draw in g 8 fundamentally, and it 
has four antennas with which directivity only has each base station 70, and realizes because the 
frequency f1, f2, f3, and f4 assign each antenna. 

[0021]Since it has set to this embodiment and there is the same effect operation also in the cell of 
a gap, here takes up and explains on behalf of the cell 201. 

[0022]The code group c1 is assigned to the cell 201, and it is assigning the cells 202, 203, and 
204,205,206,207 which adjoin the cell 201 so that the code groups c2 and c3 may not be adjoined. 
Each cell is divided into sub cells of every 90 degrees, and it is assigned so that the frequency of 
the sub cells which the frequency f1 which is different in each, f2, f3, and f4 adjoin may differ. 
[0023]Since frequency differs from the sub cells of the cell 202,207 which adjoins by this 
composition to the sub cells by which the frequency f1 was assigned to the cell 201, the 
interference signal from contiguity sub cells is removable with a filter. Since the sub cells of other 
frequency are always assigned between the sub cells which are two to which the same frequency 
was assigned and a different code group is moreover assigned to the adjacent cell, the influence of 
the interference signal from sub cells with which the same frequency was assigned is suppressed 
low. 

[0024]In the above-mentioned embodiment, although the number of code groups and the number of 
frequency were explained as 3 thru/or 4, it is limited to neither of the number, and there should 
just be three or more. For example, if the number of code groups is increased from 3, it can assign 
so that the distance between cells using an identical-codes group may become longer than the 
above-mentioned embodiment on the same frequency, and interference between cells can be 
suppressed further. In order to explain simply, the cell was made into the circle of the same radius, 
but a radius and shape change with indoor / outdoor propagation environment actually. Cell 
arrangement may not be limited to two dimensions, either and one dimension and three- 
dimensional arrangement may be sufficient as it. If there are number of code groups and the two 
number or more of frequency here in one-dimensional arrangement, the same operation effect as 
the above-mentioned embodiment will be obtained. 

[0025]In the above-mentioned embodiment, although it took notice of communication between the 
terminals in a radio communications system, it is obvious that the same operation effect is 
obtained also to communication through the base station in a radio communications system 
including the central base station which controls connection between the base station and base 
station of each cell, for example. Although it is common to accomplish by asking the setting 
condition of each cell from a terminal to a base station or a central base station by the channel for 
control as for change of the frequency for movement between cells of the moving terminal in such 
a radio communications system and numerals, or a code group. Naturally the concrete operation 
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method of these versatility in the radio communications system proposed by the above-mentioned 

embodiment, etc. are included in this invention. 

[0026] 

[Effect of the Invention]As explained above, it abolishes receiving by this invention accidentally 
[ signal / from other cells containing an adjacent cell ]. and the radio communications system 
which improves communication quality can be provided. That is, in one example of composition, 
since the signal from an adjacent cell differs in frequency, a filter can remove it and being 
influenced of it by the signal from an adjacent cell is lost. Since a different code group is assigned, 
the nearest cell that was able to assign the same frequency is lost and its a correlation output 
being small and receiving accidentally can improve communication quality. 
[0027]Since frequency which divides one cell into plurality and is different in the divided cell in 
other examples of composition is assigned, the divided cell using the same frequency is arranged 
so that it may not adjoin, receiving accidentally [ signal / from other cells ] is lost, and it can 
improve communication quality. 



[Translation done.] 
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